Site-directed cleavage of DNA by protein-Fe(II) EDTA conjugates within model chromatin complexes.
The nucleosome and other chromatin complexes are examples of complicated protein-DNA assemblies that are not easily studied by traditional structural methods. Site-directed cleavage of DNA is a method for mapping the location of interaction of a specific site in a protein such as a linker histone within a large complex such as the nucleosome. In this chapter we describe the application of the site-directed cleavage method, employing linker histones site-specifically modified with the chemical cleavage reagent Fe(II)(EDTA-2-aminoethyl) 2-pyridyl disulfide (ebr). Addition of hydrogen peroxide and a reducing agent to the complex containing the modified protein leads to the production of hydroxyl radicals from the iron center, resulting in cleavage of DNA backbones in the vicinity of the modified residue. The cleavages can then be mapped and ascribed to a particular location within the nucleosome, allowing the binding site of the protein within this structure to be determined.